Searching PAJ 



1/1 V 



PATENT ABSTRACTS OF JAPAN 

(1 l)Publication number : 08-325573 

(43)Date of publication of application : 10.12.1996 



(SDintCI. 



C09K 19/56 
G02F 1/1337 



<21)Application number : 08-068301 (71)Applicant : JAPAN SYNTHETIC RUBBER CO LTD 

(22)Date of filing: 25.03.1996 (72)Inventor : NISHIKAWA MICHINORI 

KAWAMURA SHIGEO 
MIYAMOTO TAKESHI 
MATSUKI YASUO 



<30)Priority 

Priority number : 07 69663 Priority date : 28.03.1995 Priority country : JP 



<54) ORIENTATION AGENT OF UQUID CRYSTAL 
(57)Abstract 

PURPOSE: To obtain an orientation agent of liquid crystal fbrmable of a liquid crystal orientation film giving a thin 
film having highly uniform film thickness, excellent liquid crystal orientation property and a liquid crystal display 
element having excellent electric properties. 

CONSTITUTION: This orientation agent contains a first polymer giving a thin film having high surface free energy 
and a second polymer giving a thin film having a surface free energy lower than the first polymer. Both of the first 
polymer and the second polymer are composed of at least one kind selected from a polyamic acid obtained by 
reacting tetra carboxylic acid dianhydride with a diamine compound and a polymer having a structure obtained by 
cyclodehydrating the polyamic acid, and a thin film having 38-60dyn/cm surface free energy is formed. 



LEGAL STATUS 

[Date of request for examination] 10.06.1 998 

[Date of sending the examiner's decision of rejection] 

[Kind of final disposal of application other than the 
examiner's decision of rejection or application converted 
registration] 

[Date of final disposal for application] 

{Patent number] 3077585 

[Date of registration] 16.06.2000 

[Number of appeal against examiner's decision of 
rejection] 

[Date of requesting appeal against examiner's decision of 
rejection] 

[Date of extinction of right] 



Copyright (C); 1 998,2003 Japan Patent Office 



http:/ /wwwl S.ipdl jpo.go jp/PAI / resutt/detail/main/wAAA JjaGEEDA408325573P1 .h... 04/04/02 



(19) (jp) 



«2) iSt ^ ^ ^ (A) 






i^liW-325573 



(43)4]^P00 8 ^(1996) 12^ 100 



(51) Into.* 




sasijiB# 


)rrtliE3$## 


F I 








CO 9K 


19/56 




9279-4H 


C 0 9K 


19/56 






GO 2F 


1/1337 


5 2 5 




GO 2F 


1/1337 


5 2 5 











SI*3S®ftl QL (^ 21 H) 


(21) ai®#^ 


aSi¥8 -68301 


(71)ffl®A 


000004178 

B*-&riE=fAas:^ 




(22)miS0 


^j«8#(1996) 3^250 


(72) 


2 TS11S24^ 

esm as'j 




(31)«jtli^®S^ 


ftKT7 -69663 




2 Tail»24^ 


B2f:# 


(32)«5fe0 


5P7(1995)3^280 








(33)fi^«£S@ 


B2J= (J P) 


(72) SIM# 


2 T S 1 11^^ 


B2»:# 






(72) SIM# 


^ »d 

#^il)I^STmidbEj»rMirr338 

»fM416^ 








(74)«3SA 


#S± A# im 










fmm\zigt< 



(54) M@SBl$])t<l 



(57) 

[I*®1 

i-cA»*S8[Si5iS]l4=t#i--st*tc. 
ti ^ ^ ?Sb^b ei^jk ? r jfmt * - 1 

3JJ® S- # X -5. ^ 2 1 7i>*-g-;t $ ixr * 

•), mi<r>m'^i^i5Xi/m2<Dm.‘^mt. t 

hyij ;U5}? > K~ t v' T 5 > (b-g-^ t ^ RS $ 

rW<bix-5 3K’JT5 y 

jt Sr < t (> 1 ai •) S: 

•) , :6*3 8 d y n/ c mSr®;tx 6 

0 d y n/cmmT<^»IR;4*m?ix^w tS-#g^t-r 



( 2 ) 



8-325573 



1 

^ J5- X -S) ^ 2 com-g-^^ i T * 

*). 

h 7 * ;w >-K > kuMtK®/ t V t 5 Xb-g-!® t Sr rje $ -fr 
r»c>ix*4?';T5 y i^^^xtfztiim.Ji^mmi.tzm 

*). 

8 d y n/c mS•ex^ 6 0d 

y n/cmKkT<ommi:>m^^tli>^ti!i^WLt-thWL 

[0 0 0 1 ] 

^tcS^L<»±. enWJfe^rt'JCJroTKffOl^— ttOiSv^ 
- t t4<-C # T^»*?8[b 1EI6J1±S-^1->5. 
?0[B®BEr6JK^®ES;-r*ii:**-eg, Li>-iiWtittzm%6^ 
«Ftt Sr :fri- * «[b^b Elfi]?PJ IC gl-t- -& o 
10 0 0 2 ] 

im.^<oi$.m] lxh. 

m**lS:»t ^.tLT V' * *«O^®*ffi»Cf0[^E[6])g ^ 
LT?0[B®B*^*^ffl^«t L, ^<9 2 tfc^S^[^E®LT 

oraM65t::9 0S^lx*J;-5»-L/:, v»*>k9>*TN 
(Twisted Nematic) SiSiS-fc^V'S'^'t' 
i> T ^ixrv»-&o Z(OT N ^jSb^b 

f <D«[B^B*^*T-iCl3»t-&iSB®Bfl‘^WE|6] 

i±. a#, 

LTI±, 

J: 0, 5K0 T5 -7 ^'gfS;tild^'JT 5 •;» 

U7^cd^>M5 K:6^&<blxriJ0, Clxli, ?Sb®b 

(OfS 

$ l^r v>*„ 

[0 0 0 3] 

^ t - r - SISM ] 

ib#i.TV'^d^'; T 5 •;'r5'KS/cl±de'JT5 

-f 5 KOSfgJ: 0 *-&®B®BEr6]SiJ«±. itt 
^t^x ifensoa^r i-ic j: 0 
L/c«-g-(c. 

BKt**-or. ^Xifi 0 0 

* ®b®bE| 6]K S-lKSKi- -6 - i: **-c # * vv i: V' ^ F4JS * 



2 

U. iRB^BE(6]S'Jue^^»<0|f®fSt4«S-«l)Dl-*C t 
lb Itr v» * 5i*, i to J; T St tSa^BElfiJSiJi' t » f> it 
* fSB^BElfiJK S- ffl V- -5 t , fgB%«^,^^ Sr #JiEi- * jgB^B 
BJ^Uj0[B^BE|6]K'f’<O^®fS14»]*«Saii- -J. S:«i) UfgB^B 
**^(b^ <?> . t v> T 
^5 o 

[ 0 0 0 4 ] :$:§&BJili(±<0 J: 0 *»1f i'^V'TS: $ii 
tzii<r>X'$>oX^ -?-<oa6?)ii, KJpto:^— a<oiSv'SK 
Cl t :6^-e § T&»*?gB®BE|fi]1±Sr*t-5> t* 
10 H. l;^e«)#14U®iti::mB^B*^#^3!i*»f>it*i0[B®BE 
t <o-c# -2>i8[B^BEi6]^jSr««-r* i t 

[0 0 0 5] 

i>fzi^v)^m ^^i^BcotSB^BEi^^piii, 
Sffig,ft-x^;i^4r-75*iSv'^K^4xC5.IS 1 lom-g-ft: 
t. C(0^1 (OS'&'ft:!: 

KSr4x*»2<0*'g-«ri:7i*^;fr^itT*lJ, mrE» 1 
cofi'g-'($:i3iUf^2<Ofi'g-($:j4, V'-fitS>, •r^7*;^ 
5^' i: V T 5 > -fb-g-tl tS-Sl&$ii:-C»c,it 

20 *d?';T5 v^'K43iy^ClixSrffii7KH3SL3t«iSSr;fr-r 

-5.S-g-^:J'^M»fit*iJ''* < t t Itti 0* 0. *ffig 
^^3 8dyn/cmS’®x% 60dyn/ 
c mlJ(T<0^m*«®^$.it* i t i:!I^WLt-ri>o 
[0 0 0 6 ] 

i^m(omm<r>mm] kit. T^miz^^^x. 

tami-ifo :$;%BU#^ii£B%Erfi]^Ji4. 

1 i<0^1<0S 

■g-#!; 

30 ^-tfzt^iZ. ^ffigfti^;P^-;4*3 8 d y n/cm 
S-®x 6 0 d y n/c mJeiT-e**»)KSr)^fiS;-r>&ib£0 
-ei>*o win, r«ffig*Jr.r^;v4r-d»Jl5V' (S*t± 
fiv') »ISSr4x**-g-(i^J tii. 

*«<0«ffi(l^:m LT^^-r* i t H J: oT»)KSr®® 
LS;i:§H. a®Ji)g**ii5V' (iSr«4fiv>) «®g*i 
;T' Sr rfr-f * S-g-fr Sr v> -7 o 
[0 0 0 7] :$:^Bt0?ffiB^BE[6]^J(0»lB£^r'i>^^l 

-r ^ 7 *;w--K>^“4ft7K® 

<0 (mr fib-g-fe (I) J t^>v-do ) tvTSXb'g-® 
(JWT fib-g-® (II) J ) tS-RI&^-drTi# 

ibit^sKOT? (JSJLT Pfi-g-fttAj t ) 

iBXZr^ <OS^# A L S:«iS ^rfrl- i, »>g-# 

(tlT rS - g-^BJ ttv^oo ) < t 

ia<0*-g-($:-C*^„ iS:, mmWL^BSL\^m<r>fl^2^ 

S-g-fri •)(&V'iiKS--^x-&S'g-f$:T*S)0, 

14. »liO*-g-#tl^«H. (I) t(b^!fe (I 

I) t SrSl&$-^T?ilbit*d^'J T 5 7 (J^T PS 
'g‘#:CJ ) 43J;t/w<OS'g-(*iCSr®i7KBiilL 



50 




<3) 



8-325573 



3 

(JilT r*'&#:Dj ) 

[0 0 0 8] e&oT, Sll 0*'g-'ft:tJg2 0a'g-'f*:ti. 
ifeKt LT«i|Hltt<0^trJS1--S 
(I) ij i t/'fk'g-®) (II) <o'j;-ik < 

J;-5«f2aoS'g-#-r 

[0 0 0 9] <'fb'&!^ (I) >-(b-&!^ (I) <7)X h7* 10 

;u:K>gs-M7K!KMo*'(^^!it LT»i, i- 

7 * 1, 2, 3, 4 — 

x h 7 * 1, 2, 3, 4— 

>-r 2, 3, 5 - h 'J * 

[6. 2. 1. 1. 02 . 7 ] Kf'*-4, 5, 9. 10 

-7" h 3, 5. e-h’J^iWjK 

2-B^K~il7K!fe», 2, 3. 4. 5 
-■r h 7 l; KU7 7 V-r h7*7W:K>gE“it7(c^, 1, 

3. 3 a, 4, 5. 9 b Kn- 5 - (-r h 7 20 

kKn-2, 5-v:t^V-3-77-;i/) 

[1,^ 2-c] -77>-l, 3-'>':t>, 5- (2, 

1 . 2 tfv 

:i7n [2. 2. 2] b- 7 2 . 3, 5, 6 

— 7- h 7 1, 3 - V > -f-;!,— 1 , 

2, 3, 4 -v'^' DT'^' >7 h7*;l'>-KvK~ite*!i), 

1, 3-vi!'oa-i. 2. 3. 4 - or^' >7 h 
7 * lV5K>K:Zift7K%. 1, 2, 4, 5-v:^n^4r-9- 
>-r V 7 fJ 3, 3’,4, 4’-v 30 

— h 'J * vy 2 

1, 3, 3a. 4, 5, 9 b-^+-9-e Kd- 5-ji-?- 
)V-5- (7b7l:Kn-2, 5 - V- 3 - 7 7 
-7V) --)-7 b [1, 2-c] 77>-1, 3-z^t 
1, 3, 3a, 4, 5, 9b-'N:^-i)-t:Kn—5- 
J^-7";U-5- (7b7tKn-2. 5-v:t^V-3- 
77 — ;i') -i-y h [1, 2-c] 77 >-i, 3-v 
1, 3, 3a. 4, 5, 9 b-'N:^^'4n; Kn- 7 

— >-7-;U-5- (7b7kKn-2, 5--;7:t + V-3 « 

-77 — ;w) -i-y b [1, 2-c] 77>-1, 3- 

1, 3. 3 a, 4, 5, 9 b Kn - 
7-a^^;i/-5- (7h7k:KD-2, 5-i^:i-^V- 
3-77-7V) -i-yh [1, 2-c] 77>-1, 3 
1, 3, 3 a, 4. 5, 9b-'N^-»)-tKn 
-8->-7";W-5- (7h7l;Kn-2, 5-v:j-4v 
-3-77 -;u) -±yh [1. 2-c] y^>-i, 

3- 1. 3, 3a, 4, 5, 9b-^ + -9-fcK 
D - 8 - 5 - (7h7EKo-2, 5-v^^ 

v-3-77— ;w) -i-yh [i, 2-c] yy>- 



4 

1. 3 t > Kt i^<Dmssmt hyij 

;l/;K7gf“^te7K^ ; 

[0010] tf D > <) -7 h 3 . 3 ’ . 4 , 

4’ --^>'/7iy >7 ^7*7^;K>®“^7K®?^ 3, 
3’ , 4, 4’ — t*7j. — ll/.X;U5j;>7h7:^;V:J<'>Si 
ZlfttTK^s 1, 4, 5, 8--f 7^ lx>7 h7*;l/>-b*> 
®Ei:te7|c^, 2, 3, 6. 7 -f-7^' W>7 h 7:*;!'** 
3, 3’ , 4, 4’ — 

7W7 h 7 :* 3. 3’ , 4, 4’ -v 

> •?-7l'v77 X — ;VV7 >7 h 7* 

3, 3’ , 4, 4’ — 7 )• 7 7 X— ;b V7 >7 b 7 * IV 
1, 2. 3, 4-7 7>7 b9*;b>K 
>®(Z:fe7Kt/x 4 , 4|’ -ex (3, 4 
7x7+v) v*7x.=:;VX;U7'f 4, 4’ 

-ex (3, 4 - V*;W^*4rv7x7+v) v*7x.=^;V 
X;V5f: V-te 7 |c!^, 4. 4’ -ex (3. 4-v*;w4? 

^'>7x7 4rv) V7x — ;U7’D>'<>— 3, 

3’ . 4, 4’ ->'N’— 7;u:^-n4' V7’oe>j7'>'77i' 
3, 3’ , 4, 4' — e7x — ;l/7b7 

ex (7 7;w®?) 7x — ;W.-J:X7 

-f K~4tejjc®, p — 7x— U>— ex ( b ') 

7 X — ;W7 7 m — 7x— UV— ex 

( b •; 7xx:;W7 7;1'K) — ex (b’j7xx. 
;v7^';w®f) - 4, 4’ -'77 x^;i/j:.- 7;1'“^7K 
ex ( b >J 7xx:;P7 7;bK) -4. 4’ -v7x 
— u > T'O 7 — jw— ex (t> 

e Kn b •; 7 ’J 7- b) . T’n euvi^'j 3-;u- ex 

(T> H b'D b >J 7 'J 7- b) , 1 , 4-X7>'7:t- 

;l/-ex (T>e Kn b V 7 >J 7- b) . 1. 6--^^ 
■9•>->':^•-;^- ex (Tve kd b 'J 7 'j-7- b) , 

1, 8 -7-X >-7:^--;v-ex (T>eKab'J7'J 

7— b) , 2, 2-ex (4 — e b*D4rv7x — ;P) -f 
a>x>-ex (T>e Kn b 0 7 ';7- b) . 3. 6- 
ex (T>e Kn b 0 7 0 7- b) 3 ^X^' 7, TfB^ 
(1) ~ (8) hyiJ 

: TIB^i (9) ~ (i 2) 

Xt^o^” K#^&«r;fri--&7 b 7*;w*'7Kz:te7Kl)Sr^ 
t7{)*-e§ -So h 

1 34*r*i.2)o 

[0 0 1 i 1 

[ibi] 



50 




s: ( 1) [0 0 121 

[ft 21 



( 2 ) 





8-325573 

6 




SC (8) 




[0 0 131 [fk3l 




<5) 



8-325573 




s:ao) CH. cH, 



CH (CHt)t CH=C 




O 




^02) 



• 0 &- 



[00 14] v-f h 7*;vjKvgf= 40 v-r h 3 , 3 ’ . 

1. 2, 3. 4 - v:^ D-r^' vf- h 4 , 4’ 

2, 3, 5 — h U D^>f- 3 , 3 ’ , 4 , 4 ’ — 7 v "/D f '7 7 “ 

•rh^v^'n [ 6 . 2. 1. 1. 0 > v 7 ;VgS-M7lc^,. 3, 3’ , 4. 4* -^7^- 

2.7] Kf'*— 4, 5, 9, 1 0 — x h 7 h 7 1. 3 — 7 f-;v— 1 . 

te7K!K), 5- ( 2 , 5-v:t + Vx Ko77;v) 2 . 3. 4 - v 7 d 7 '^' > -r h 7 * 

- 3 - 3 -v7 n^4-t 7- 1 , 2-v*;i'--K 1, 3, 3a, 4, 5. 9 b Kn - 8 - ,>« f- 

1, 3, 3 a, 4, 5, 9b-^^4J-t ;u-5- {•fh^tKo-2, 5 - ^ V - 3 - 7 7 

KD-5- (rh7l;Kn-2, 5-v:^+V-3-7 -;v) --f7 b [l, 2-c] 77>-l, 3-v:^- 

7 ^;l/) -i-7h [1, 2-c] -77>-l, 3-v >, 3-;U-kfX (T > l; Ka h 'J > x 

>. tTupi >; 7 3, 3’. 4, 4’ - 50 -h), 3, 6-k*7.(T>fcKDh'J>«Jx-h)r7 





< 6 ) 



iJ$ga¥8- 3 2 5 5 7 3 



9 

, 4, 5, 

> s? “ i± , i mb Sr r ^ n * ® Ef^iSiJ 

izx^ XM^ ^ ii-6 «[B®BgE|6]ll*''«^ IC 7c o T 
^riSB^BEfS]1±^^-r-J>'()Ot **or*»s Lv'o 
[00 15] h 

©?, 1, 2, 3, 4 — v^ D b 7 * ;W5K>®I“ 

MtK®» 2, 3, 5 - h ’J * o^V-^;i/ft 

[6. 2. 1. 1. 0 2.7] 
K'7'*-4, 5, 9, 1 0 --r h 7T7 JU;KVK— MtK 
5- (2, 5-v:^-:^Vr h7V; K0 7 7 71') -3 

— p< f-;i/- 3 — D^^-b >— 1 , 2— v*;w;K>K 

~M7K!fe, 1, 3, 3 a, 4. 5, 9 b-'^4r'^J-t: Kn 

- 5 - (-f h 7 b Kn^ 2. 5 -v:i-^V- 3 -77- 

7W) -rb7 h [1, 2 -c] -777-1, 3 -v^ 
>, 1, 3 -'>*;>« ■^71'- 1 , 2, 3, 4-v^'D7’^7 
■r 1, 3. 3a, 4, 5, 9 

b--^^-9- b Ka- 8-7* f- 71^-5- (7h7t:Ko- 
2, 5 -vri-^ V- 3 -77-7P) --7-7 h [1, 2- 

c] 7 7 7-1, 3 -v:i-7i}J;ir3, 6-b*7 (T7 
b Kn h 'J 7 >J -r- h) 3l^7i'7J4, 

» ^ Tv * ?£B^BBEi6]^J;6*ft»iFBl tcT^T: o i t ** 

^ ■STvTr^ff t> Tv^,^"C‘i^»c5f 4 L. v-o 

[0 0 16] (II) Mk-g-fe) (II) OvT5 7 

-fk-^^MOA-fftaji: LTJ4. p-7i— 77-7r < 7, m 
-7i— U7 vT 5 7, 4, 4’ -7T57v7i-7V 
p«^'7, 4, 4’ --77 5 7 7, 4, 

4’ - -77 5 7 -7 7i — 7V7 7U7 -< K, 4, 4’ —'77 
5 7 -7 7ji-7V/7.7V5f:7, 3, 5-V757-3’ -h 
’J 7 7U:tn7-77P'^7X7— ') b\ 3. 5 -'775 7- 
4’ - h 0 7 7l/:tn7'^7W^7X7— >; K, 3, 3’ - 
-77-77U-4, 4’ -'775 7 kf7 — 7V, 4, 4’ - 
-77 5 7^7X7- V K, 4. 4’ - -77 5 7 -77 jcc^ 
1, 5 -'775 7-?-7^' 77, 5-757 

-1- (4’ -7577J. — ;7) -1, 3, 3— b’)7 
■7JV>f7X7, 6-757-1- (4’ -7577a.- 
;l^) -1, 3, 3 - h ■; 7f-;V'-f 7X7, 3, 4’ -'7 
7 5 7 -77 i — — X.'^, 3, 3’ —-7757^7'/ 
7i77, 3, 4’ --77 5 7^7'77i7 7, 4, 

4’ --775 7^7'X7i7 7, 2, 2 - kfX [4- 
(4 -7 5 7 7J-7+-7) 7i — ;V-] Xd/^ 7, 2. 2 
-kf>^ [4- (4 -75 7 7i7 ^-7) 7i — ;i^] ^ + 
Hl-7;i/;j-D7’o/^7, 2, 2— tf7 (4— 7577i — 
;u) .^i^-9--7;i-:l-nXD>'-?7, [4- (4-757 

7i7^-7) 7i — ;i^] 7.;V:T:7, 1, 4— tfX (4 — 
7577x7^-7) ^7-t*7, 1, 3-tfX (4-75 



10 

77x73^-7) '<7-b*7, 1, 3-b'X (3-7577 
x7^-7) -^7-t'7, 9, 9-ex (4-7577XX 
;l^) - 1 0 - t Kn7 7 h 7-b7, 2,7 --7757 7 
;V:T-U7, 9, 9-kTX (4-7 5 7 7x — ;P) 7;W:t 
77, 4, 4’ -7'?-77-b*X (2-7DD7-') 

7) , 2, 2’ , 5, 5’ -V- h y y tia- 4 , 4’ - 
-77 5 7 tf7x-;v, 2, 2’ -'7i:^Dn-4, 4’ - 
7757-5, 5’ --77 h ^-7^7 x-;U, 3, 3’ 
--77h3r-7-4, 4’ - -77 5 7 e 7 x -;V, 4, 

4’ - (p-7x-77^ VXne'jT'7) tfX7-'J 
7, 4, 4’ - (m— 7x— 7 7.< '7 Xn tfU -77) \£ 
y.T-')'y. 2, 2-tfX [4- (4-757-2-h 

'j 7;i'rJ-n 7 f-;u7 X 7 3 t7) 7x — ;v] )V-^ 

a-/xj/iy, 4, 4’ --775 7-2, 2’ -b*X (h 
'1 7;v7-n7-7;w) k'7xx.;p, 4 , 4’ -VfT. [ (4 
-7 5 7 - 2 - h ') 7;V7-n7 -f-;V) 7x7 3r-7] -T" 
7 7 7;U:J-nkr7xC^;V, kfX (4-7577x73r 
-7) -2, 2’ --77-7;PXay?>, 5-7 5 7-l- 
(4• -75 7 7 xc^;v) -1. 3, 3 - ^ 7f-;i'-f 
7X7, 6-757- 1- (4’ -7577xx;p) - 
1, 3, 3 - ^ ’) 7'f-;nr 7X7, 3, 5 --775 7- 
4’ - h ') 7Jl':tn7'f-;v.--^7'77-') K, 3, 5-v 
757-3’ - h >; 7;V7-D7^;l'-^7'X7— ') 
o5^#fii-77 5 7'(k'&i^ ; 

[0 0 17 ] 2 m<or i y ^ (- 

NH2) i:^^7 5 7^cog^H^-tJL^1-05^'7nJlT-Sr , 
#-r*^#®|-77 5 7-fk'g-^ ; 1, 1 -7 5'3r-7'J 77 ' 
-77 5 7, 1, 2 - 7 7-77 5 7, 1. 3-Xa>»'' 

7-77 5 7, 1, 4 -X7 7-77 5 7, 1, 5-^7^' 
30 7-77 5 7, 1, 6 7 -77 5 7, 1, 3 -'77 
5 7 -7i^ n^:^-il-7, 7 h77-777-775 7, 7 

7777-7757, -^777 7 77-77 5 7, ^X77 
7 7 7-77 5 7, 7 ^ 7777-77 5 7, 7 7777 

7-775 7, 4, 4 --775 7-^X;?' 7777-775 
7, 1. 4 --77 5 7 -77 n^:^r77, 7’'75T:a>-77 
5 7, 7 h7b Kn-7-7 7D^>^'-7J^-7 7-77 5 
7, Kn - 4 , 7-7 5^7 4" 7X-77-777 

77-7757, h'J-77D [6. 2. 1. 0 2-7] 77 

7-7 7 7-77 7;W-77 5 7, 4, 4’ -7 777tfX 
40 (-7^’n^3r-7;W7 5 7) * Tc Ji^T)cB6ffi5 

si- 77 5 7-fk'g-® : Tb5^ (13) xm^iii>yr 5. y 
7-;VX7 -7a3rX7S-^»f-i)C: t**r-§*o 
[0 0 18] 
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^ (13) 

R‘ 

I 

H, N-<CHs>^S i-iO 

I 

R* 



12 

R' 

I 

S ih-<CK 2 h-NU, 

I 

R> 



10 0 19] R1 yn 

i'i' t*<0 

oT;w^;v*S7t»i7i — ;v**fcoT'; -;v*oj: d 

1 ~ 1 2 p »i 1 ~ 3 OS 10 

a, q 1i 1 ~ 2 0 OSSc, r »i 1 - 3 i, o ] 

10 0 2 0] ^^mmizl^'k^tlfz2m<07 S. 

y*(-NH2) t^®T5 

o®^Sr;fr-S.3?#fi|->'T5 V^t-g-WOSfJ Lv»-{>oi: 
LTIi, TfE^ (1 4) (1 5) xm^tlZ>it 

-g-^l ?rPtf -6 i i; **T § * e 

10 0 2 1 ] 

[^k5] 

^ (14) 

Hz N-R* -NKz 

I 

R* -R" 

[0 0 2 2] [^>4^, R2 

R3 1±-0-. -C (=0) 0-. -OC ( = 

O) -C (=0) NH-., -NHC (=0) -■if'h 

(14) vT 5 L 

■CJi, 3, 5-vT5/'^,i.#®(3U;^T-';;i' (-g-O* 
jt^liTfBtc4k^®A 0 1 t LT^^lxrV'^o ) 



[0 0 2 3] 

[(k6] 

^ (15) 

Ha N-R* -NHa 

I RS _j^6 

[0 0 2 4] R2 3ffiO 

R3 1±-0-, -C (=0) 0-, -OC {= 
0) -, -C (=0) NH-, -NHC (=0) -d'lb 
R5 IJ^^jacl ~ 2 0OiI«:feJ:tf 

yifzd^mfo^itTKm^i^-to ) 

Z<0^ ( 15 ) xm^tL^VT s. 

TIi, 3, 5-vT5y^,t#Kn- Kf'vlV^rfS-^ 

-So 

[0 0 2 5] MIC, ^(14) (15) XTji^ 

±ieo^'rnJ!l^«r*-r^^#^v* 
7 5 >it^^<Otii-t LTIi, TUi:.it%^ 

A 0 1 -'fk'&ifeA 1 3 t LX^^tii,iiO)^m<'fi>^t 

[0 0 2 6 ] 

Ut7] 
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CHa 



H.N A 



NHj 



[0 0 2 8 ] 



0 5 



j>CH(CH2)aCH<^ 



COO 




CHa 

CHa 



H.K^ 



NHs 



<b^A 0 6 



* * I-fk 9 1 

CHs 

I 



Hs 




CH, 



0 7 



NHa NH: 

<^0 (CHa). 0 
(a = 5~l 2) 



[0 0 2 9] 



4b^® A 0 8 

Ha N 



NH, 




:o)— s 



b 



(b=l~5) 

so [{kio] 
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1 0 



H, N 




4t^i&lA 1 1 

H, N 




it^i^A 1 2 




CH 

CH 



J 



t 



<t^mA 1 3 

coo— 

H* N 






CFs 



NHi 



[0 0 3 0] Ztih(T>i^r 5 #?*-CSfc»4 

n<b<0->*r < TUISD°D^-f-oS tffifflLT 

X rtJl5i5nSrW^^ LT <> i V’o 

[0 0 3 1] 

>. 4. 4’ -->'T 5 y ^ 1. 5-'>* 

2. 7 - vT 5 y v;v:t 4, 

4’ -VT5 y vy 4 , 4’ - (m- 

y i- w > vM vy*n ev 7-*>) 4 / 

4’ - (p - yi — u- >'>'-< yy'o f'j T^y) \£t.t — 

')>, 2 , 2 — [ 4 - (4-T5yyiy+'>) y 
i — yoy'N'y, 9 , 9 -ify. (4-T5yyi — 



;V) yu/O, 4 , 4’ - vTa y^yXT^O 
■10 2 . 2-ey [4- ( 4 -r A y y xy 4rv) yx:^ 

;l/] ^4-9-y ;P:^-D yn/<>, 2, 2 — fe'y. (4— T5 
yyx^;w) y ^Pri-nyo/^y, 2, 2-tTy 

[4- (4 — T 5 y - 2 — h V y ;py o y •f-;py xy y 
->) yxx;p] 'xyy y;py nyn/<y ^ 4, 4’ -v 
T5y-2, 2’ -kfy. ( )■ »; y Jpyoy f-;p) tfyx 
-;p, 4, 4’ -fc'y. [ (4 -T 5 y- 2 - h ') y;Pt 
Dy-f-;p) yjiy:^v] - y y > y yy d t'y 
3, 5-vT5y-4’ - h ') y ;py o y f-;p^yXT 
-9 K, ^U^1c(k-g-t)A 0 1\ fb^®A0 6 (T^y* 

50 t<73) X (b-g-^AO 
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8 (b**l , 3. 5 

— i'T $ J ?c,§.#®( n — K r'v^ViJ i. Z/it^!^A 1 3 

CD) li, in<bS'fflv»T»<bix-5,iB[B^HKl6]^JlcJ:oT^ 

fiE $ tv igB^iEr^K;i*ft »3H U t) /c o r * iKb^b E l^ 

i^i^-ri>ii<r>ttj:i,ztib-h. »tLv'o#»c, p- 
7 v'T 5 >, 4, 4’ --✓r 5 y — 

>. 0 1 , •fb'g-^/A 0 6 . it'ki&SA 0 8 , 

3. 5-VT5 K^v;W, 4, 4’ -v 

T5y^>Xr-’JK 4 , 4’ - (p-7i-l/’>v 10 

^vyoev^v) e-;^7-'; 1 3 

( h V 7 ;w o > f- ;p*7J»5?#So>' < 7 ii u^-g- L * 4 
<D) t»»i LV'o 

[0 0 3 2] <fb'g‘® (I) (II) 

> m-g-# A tJ J; J/S-g-# c S- - 2 ) 7t *!) co-i-sEStt. (c $ 

tv^Ib-^!^ (I) ttk-g-® (II) t<D'®fflf!|'g-1i, v*T 

5 >tt'g-®l1C-^ttV-&T5 y*l ^fitCibfLT, 
*;w4^>K“^;!k%1c-g-Stt-6g?M7K®*;i*0. 2-2 
^»t*^.#J-g-rab-2>ii:;6*j(f5 L<. $c>U»tL< 
lio. 3-1. 4^*t*.sS!l'g-e*.&o X 20 

>K“^7lc!ilir-g-StV^,®rte;!(C®*<D«!|-g-;&*0. 2 
*«<D^if-g-t5j:j>*2^fiS-Sx^«'g-1Cli, V'-rtlfc, 
^fiE1-*fi-g-#A t tciiS-g-'^C I±^^g7i*+»U:*:# 

V' () CD t * t, V'/ciD, tv*?0[B^El^^J»i^;»&^j!i* 
^7*()CDt 

[0 0 3 3] <£'^‘i^At3 J; l/S'g-f^C<D'g-fiE>i$^§l§^ 

cD^-^cDV'-f'tv(>;6*, ik-g-IS/ (I) (II) tcD 

RIl-IC i fccDX^).?)^ icDRlDli, 

ii-^0- 1 5 or, »t L< liO- 1 0 30 

0rcDz£jK^f!|:TT=lTtotv^o RlDzaStl^O'CJilTT* 

1 5 or^rex^i:, ^ilbtv;^>S'g•#(i^^fi(Dg: 

V'<5 cDi 

[0 0 3 4] fi-g-^A Jtcli£-g-($:C<0'g-)^Ufflv»t,tL 
LTIi, 7 h 7 :b Vffi? 

— fcTKfetJiLPv'T? 3EtncRrD-e^fiE-r.s, 

fi-g-^^A t tc1iS-g-#C L^i> ^> <D-C*tUf!i$1C 

ftUPHi^rv'o t^xlfy — X-7 d 7 ^ h >, 

2 - tfn 'j K>, N. N- 40 
7 5 K, N, N-->*p*-7JU7-t h7 5 K, v>f-;i'7.;v 
5^ + vh\ T y-y h') 

7 5K, 1, 3-v>f-ll/-2-4'5X'/'JvV>!arf 
<D#^7d h ; m — W'7— 4f-->Uy — 

7iy-;v, -''oy><t7iy-;i/*f(D7iy- 

w t .2>o 

[0 0 3 5] ±l2cD^«S}§<«^^Efflg (a) »i, RId® 

v7 5 >fb-g-^t 

<De:g (b) i>^, (a + b) IZHLX 

0. 1 - 3 0 Mfi%1c*-2) J: -) ^riD-g-T^* c: t 
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Lv'o 

[0 0 3 6] ±iecD;tti®iSU5li, ^fiE1-*S-g-#:Ai 

xXxll'Si, >''a7'7fb^^t;*^ 

klbTKS^JtirS-, ^fiE-t-2)S-g-ft:AS7tlSS-g-<t: 

C L ir v>f|H-e^SD-r * c: i: ;6*-C § -5. o 

[0 0 3 7] LTIi. ■fifllxlfy 

f-lb7lU3 — i-7;W7;i'7 — -<VXnk*;P7;p 

7-;u, v7 if- V' > X'J 7 — iw, 7 

n fV7X') 7-;p, 1, 4-77>v:t--;V, bVi 
■fU>X’)7 — ;p, if-U7XV 7 — ;p-ty y f-;wjc.— 
7-tb7, y7;pi7;u7b>„ yf-;wfv7f- 
;V7by, v7n^^-i)-y>, g^K^f-iw, 

}i'. i^®(7•f;^^ -7 0>gfi;xf- 

vif-;bi— f if- >7') 7 — ;px.f-;px — 

7;i/, i7U VX') 7 — ;p-7y f-;pi— f;i/, i7u> 
X’J 7-;Wif^;P0L--r;P7-fef- b, ->*if-U7XV 

7 — ;uvy f-;pjE.— '✓i7U>XV 7 — ;pyj:.f- 

;Pjl— • r;p^ '7if- U >7 ') 7 — ;p-t7 y f-;bi — f- 

vif- U >7') 7 — ;p.^^y — 7^;p^ vi7 

U>7') 7 — ;p-^y T^A'i— f-ju, vif-U>7«; n 

— A^'^-y y f-;v-i— f- ;P7-fe7 — b , vif-U>X>)7 

— il/'^^y i7A/i — f ;U7-fe7— b > i7U>X'j7 — 
ivy f-A--i— 7lb7-tf — b, 4 — H b'D A^v— 4 — y 
7iv— 2— ^>yy>, 2 — t Ko:^'>7ob*y-7g?i 
f"iv, 2-b Ko4rv-2-yf-;V7Dtr:i->Ki7 • 

IV. 2 -li Kn4r v - 2 - y f-;v7a t: y- 7gjy 
■3^ b^vftKif^lV, t b*n^^'>g|gfif-;p, 2 - k K 
oA-i'— 3— yf-;V7f>Scyf-JV, 3— yb4rv7n 
tT:t>®ey f-;V, 3 -y b4r'>7n tr:t>-Ki7lV. 3 
-jt b^->7Dey-7gEif"A, 3-ib^v7oey- 
>®?yf-;v, 7b7fcb'D7 7>, 7ynoy^'7^ 

1, 2 -V'y nojcy 7, i, 4 - ->'y n d 7^' >. b 

Vyono-yv, yn;v^>-t*>, o - ->*7 n;v^>-t* 

^7y>, :t-yy 7, bivi 

7, ^vU7, i7777') 7-;u-ty 7 ii;Vi-f 
iVx vif"V'77'J 7 — ;p-ty 7xiiVi— f ;v, xf- 
U77’) 7 — ;py ^;P7xr.;pjL-x;p, oLf-u^T'i; 

7 — iVif-lV 7 X i ^Vjt. — flV.. V'if-777')7 — IV 
y 7;V7iiiVi-f JP, -7if-U77'; 7-;Vif-;v 
7ii;Vi-'f;p, 3-yf-;v-3 -y b + - 77 f y- 
•'i'> 3 — if-iv— 3 — y b^ v7f y — ;v, 2 — yf-;v 

— 2 — y b 4rv7^’ y -IV, 2 — i-f JV— 2 — y b ^-7 
7yy— IV, 3 — y 7iv— 3 — i b f-v7^'y — ;v, 3 

-•3^7;v— 3 — ibf^->7fy — IV, 2 -yf-iv- 2 - 
y b f^-77y y — ;v, 2 — if-iv - 2 — i bf-v 7 f y 

- ;v * f Sr ^if * c: t 36 ^-c # -s c 

[0 0 3 8] bJ.±cD-g-fiESrDl5j:-)T, i^i$.Att:ii 
i CD a -g-'f^ CD ^ ?g[ S- 7:g CD ^ 4> 15 V ' :c W ab S- 
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^jKtci »);Waii-*XS4- 1 ilJ itlcJ; 

10 0 3 9] 

tl. Tie:)^ft (1) ~ (3) ICi t:6*T' 

§, FS/cli^'M V^' 5 KT**-6o 

[0 0 4 0] ( 1 ) ; i SriD 

sjtLTlSiTKHIS (t(T Viti -tz>:^ 

iio a-t. e o ~2 5 o 

•C, Sft L < li 1 0 0 ~ 1 7 Ot:-C**o zsa**6 0*0 
5fep-c(i^ 5 K(b-6*+^9‘l^Ji^T-^-r, ias**2 0 or^t 

/J' ^ V » <> <0 1 * * i: ** * * o 
[0 0 4 1] (2) : JI-g-'ft:Ai;t{iS'g-'tt:C 

V'-C. MtKS'J i: urii, 

MtK h ’1 

-g-#CO^0iSL¥^l 1 . 6~2 0^;W 

t-ti,<Oi>mtL\^^o ttz. ^5 LT1±, m 

^t'iosmrs. ilxiitrBl 

ffl-r-5.ffii7K?PJ 1 ^;WwJ=fLt:o. 5 ~ i o^;wi:-r*«o 
**»iLv'o ^:i3. L 

rii. S-g-ft^AS /cliS'g-^CO'g-fiKtcfflv^i^lx^ fcO 

T, Z(7)'( 3. MkcoiaStiv a-tO ~ 1 8 or, (iff L 
< li 6 0 ~ 1 5 0 r i: $ix*o 

[ 0 0 4 2 ] :^^ ( 3 ) ; it'^^ il) t vM V'>t4^ 

- h-fb-g-Sli SrS-g-L, 'J2'^lwJ£'tTiDl^-r-&C:i:lCJ: 

V vT 

LTli, V 

->t:t-- h*t'<OJiWft620|v'-( y->T:T«- Hb'&ife : v^' 
n > V 4- V V T ^ - h * 'i'J'yT 7' 

- Mb-&® : ;upf 4 , 4’ 

^' — h, v7i — T'^W— 4, 4’ — V'fVvT#' 

-h, v7 i — >- 4 , 4’ -v-Y V'>tt>- 
h, v7i — ;i^;^.;V7 -f K— 4 , 4’ -v^vvT^ — 
h, 1, 2-'J7 y- ^ , p’ -->WvT 

^'-h, 2, 2 -v7i^;l'7'D/N->- p. p’ -v^ 

VvT^--h, 2, 2-->*7i-;V- 1 . 1, 1. 3, 
3, 3 -^4•^)■7;^:^-^7'D>'^>- p. p’ -v-YVv 
T^T'-h, 2, 2 -v7i — >-p. p’ -v^ 

y->7^'-l', V 7 i — ;w on y 4 , 4’ - 
vV V V T ^ — h , V 7 i — 7 JU :«■ n y ^ - 4 , 
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4’ -b-f VvT^- f, ^>y7x7>-4, 4’ - 
vWvT^T'-h, N-7x-;U^,i.#g^T5 K-4, 
4’ -v>f VvT^- f<03f#S6vM VvT^- f 

wntjii, m«a-c-4fc«i2 
«ci3, i<7):& 
RJSiaS«4, a*^ 5 0 

-200 r, »iL<«i 100-16 or-c-i^o ±ie 

(1) - (3) tcJ: 0^#^i^'£>*'g•<^^Bf *»4m-g- 
[0 0 4 3] 

S'J=Sr«®-r**'&ft;A, S-g-^B, *'&^C43J:U;*'g- 

i>mf:>tii>o fi'&#AS/iJ4fi 

-g-ft^cc^'g-fiERi&uiJV'r, 5 Xb-^ 

®i3J;LF^7 -i 7->T^«- h-fb'g-!KJ?rS:i&^lC^lni-r-& 

[0 0 4 4] trii, •poxtf* 

7 >Si, n— t' 

v;P-9- i'— •;/ n— i'—y i' 
n — x h 7 *>— 7 n 

-^4r-9-7'v;i^-0-7 V- 7 * c: t 

tfz. ^i&tf-mmcox:yr3>it^^tLx 
(±, ^Jx»^T-';>, n'^^->;P7 5 >, n-7-7 

;W757, n — ^>f-;V'7 5 >, n -^^->;l/7 5 >, 
n-^7^;W75>, n-:ti'^)i'T 3 n-7-;v 

7 5 >, n — ■t'v; 1'7 5 >, n — 7 >x’'>Jl'7 5 >, n 
- K-rv;V7 5 >, n- h’)7'v;l'7 5 >, n-xh7 
t'v^V 7 5 7, n — ^ 7 7 ■t'v^I' 7 5 >, n— ^4r-9‘x* 
->;V7 5 7, n-^7’7 7’-7;W7 5 7, n-=}-7 7^^v 
;l'7 5 7, n =»-7;U75 7* t 

i-So S)t, Vv7^«- Mb-g-tlt 

LT14, 08xlf 7x — ;w-Y V v7^- h , 77f-;P^v 
-7 7 - h * -& C: i: d*-C ^ -&0 

[0 0 4 5] 

S'&^A, *-&#B, »-&#:€ 14, -?-0 
7 inOtt**, «FfL<l4 0. 05-10dl/ 
g, ? <bUifS L < 14 0. 0 5- 5 d 1 

:iiU, 7 l„<7?(tl4, N->'7 

;i/-2-fD'j K7^®(«i: ur^v>, 

0. 5 g/1 0 0 5 ') ') 7 h JVT*^>*j#?0[l5oV'r 3 0 
‘CTttS<^iB!l^«-^fV', TieS^15j;oT^ftf>n* t 
or*i>*o 
[0 0 4 6] 

[^1 ] 
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_ in 

[0 0 4 7J * 

J: iK/t J: •) 
t «f tc $ it T «fig; ? n -5 o ^ 1 om 

*<6:i*x 4 2 d y n/c 

^Lv'o m 1 o&'^mzit^Lx . m 

4Odyn/'cmJ0lTOSffiiSJ^4';l-^- 

:i t-imt tv'o 

10 0 4 8] 

2aoS'g-(^T*oT t, OiS 

2 d y n/cm5fe 

ilt** J: -9 fft, 

i^-^>^S[B^B^^^?^'J^i, ^jSLi^i-v'tcot ^0. mm<r>^ 

*0 -:^f, 2 

m<om.^1$-xi><3X t. 0 ®v» 

^RO^®S®g*oi^-;P^-35M 0 d y n/c mJiA± 

enwsic i ^ i t 

[0 0 4 9] i^l±OJ: ^ OS-&«:i3j;Z/^2<OS 

-&'»:«r-t-:frLr**:$:§ggg<0?8[B®Biei6])«i'Jl±, 

^ /l'^—t*3 8dyn/cmS‘®Xx 60dyn/cm 
y.TO^M^#x-£.feOi:$it, »S L<J14 0 d y n 30 
/cmrn±5 8 d y n / c mJaT<0^)SSr#;i* fc <0 1 
$ it^o ?StoB£I^?PJ^*'. 3 8 d y n / c mJ^Jl'F ^ 

t §ti. 56?&L 

6 0 d y n/c mS-@x-2>^®iaJ^;T«;V^-<7?5ilKtr 

10 0 5 0] :$^l§?^<^j0[B%EfS]MlCi3V»T, 

#1 0 o&mmzH’i-i>m2<r>m.^ii.<o^m&it. « 
j^o. 0 1 - 5mmutt‘tiz>o ^(om2(om.'ti^<r>^ 
mm-A*o. 0 t. 

K/POifJ— -:^> 5*fiSB«r 

»:; -5. i i: * 

hn^tii^iiho -e-Lr, mi<oM^mzn-ti>^2(o 

tui i3> 

- O;*: § $ PS1- * r i ;><T* # -J> o 
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[0 0 5 1 ] ^1 coirg-^js xzm2 
LT«i, tt-i-#A 

RlDlcflU/'Cjit-i) <)Oi: LT0S^t/w> 

nmm. 

t tz^ t tzii&'ti^C(D'^^<DBLfc'\zid\,-^X^ 

m-ri>Zti!>^X^i,ii(Ot 

•t^zssti, ^1 <os.^i^iixrfm2<om.'ki$-\zxi>m 
M»&BtX0. 1 ~2 oafi%-C‘**c:i**<(fS Lv'o 
10 0 5 2] :4i:«?§<0«[B^BEl6)SiJli, 
2<om^i$-ti:‘^^-ri,ii(DX:k^i)^. -g-itS^Oilfti 
ttzit:zixi 0®fiS;$it*}KB®BE(S]IK<iO^tt=^l6]JL$-k- 
-g-^ $ i i: ^ o ' i O 

i d>5r^JjDS>Jt LT»±. 

S«0^® * iSB^BErfiJJlOS^tt?: |fi] Ji ? HirS g 

10 0 5 3] iOJ:d*'tngttv7>-g-*ik'g-®)i:Lr 
J±, 3 -T5 y yntf;u MJ > h4r->->7>, 3 

-T5 y yn liT;!/ h 'J JL h ^->'>7 >, 2-T^J'fu 

t'A- h 'J > h^->v7 V, 2 -r 5 y yoi;’;u h ';JL h 

^vv7V, N— (2 — T 5 y i-f-;V) — 3— T5yy 
ntT;V h 0 > h^v->7>. N- (2 -T 5 y 

- 3 -T 5 y/o hi^'>v7 >, 3--> 

K-;/n fc‘;w ^ >J > vv-9 V, 3 -’7 U"f K^o 
e;v h >; jc. h:^v->7 >, N--I. I'4rv5!7;ud?:^;i — 3 
-T5 y ya t:*;l/ h 'J p< h + v V7 >, N-o^ h 
;l..if-;v.- 3 -T5 ^ yn tf;u h 'J J- h#vv7 >, N 

- h 0 h 4r ->->'; ;w:/D y£)VY') h ’; r 5 

> , N — h 0 > h ^ V V 0 )V-f^ tf ;w h 'J if- U > h '; 
T5>, 1 0 - h '; > h4r-> v'yi'- 1 , 4. 7-hO 
T-ff'*>, 1 0 — h Vi h ^vvV ;W— 1 , 4, 7- 
h V T-r f'* >, 9 - h V > b 4r V -> V ;v- 3 , 6 - ->* 
T-»fyi;WT^X- h. 9- h ';ih4rVvV;i'-3, 

6 -->'r-9-Vi;wT-t-f- h, N-^>v*;v- 3 - r 5 
J -/D kf;!/ f V > h4r'>v7 >, N-^> v*;!'- 3 -T 
5 /yn kf;i/ h 'Ji h4vv7 N-7ii;l^-3- 
T5y7'De;wfV> h4rv->7>, N-7ii;i--3 
-T^yyakf^l/hVih^rV'^fV, {it^ 

vif- b V) - 3 - T 5 y T'n kf;u h V h 4 -> V 7 > 

kf;^ (^^vif-UV) — 3— Tsyyoif 

#®BS6 3 - 2 9 1 9 2 2 itTV'^, 

t OSE&%; $ itT V'T J; V'o 

10 0 5 4] S/c, j8[B®BE{fi]®S-ff^BE-t*Bg<73 7tr>^^ 

isK+vit-g-tlSr^ 
SDi-* r td*-Pi*o -Oid^+'Wk-g-i^i: LTIi. ^J 
xlffcf;t7iy-;t-ASJ^d^4vik-g^. kf^^i^- 
;VFg!id^^->it-g-!K/, kf>^7 jL^ -;bADS!i5K4r'> 
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vlfc'g-®, i^')->v;i-i;^-r;p 

->v;VT5 >.^i.-K4rV<b-& 

iy-;PAffli.i^^V^k't-®M07lTlSn'?.t UTli. tfSxif 
J^tfn-bi001> 1^1002, IS11003. i^io 
04, W1007, m009, 1^1010, 1^828 
V (tt) M) : fcf-:^7iy-;i'FM 
LTIi, tfOA»f-xtr:3- h 8 

0 7 ($fc) $g) ;7iy-;uy'--K 

7 y LT»±, 

3-hl52, 1^154 (W) 

m) , EP PN-2 0.1, ra 2 0 2 (B:$:'fb^ m) 

m) ; ^'y y 

t LT14, ■POxlfEOCN- 102S, 1^1035, 1^ 

1 0 4 8,1^1 0 2 0,1^1 0 2 5,1^ 1 0 2 7, (B 

^itm (») iS) : - h 1 8 0 S 7 5 (#4'fbvi 

;i.jL4^4r'> m) s) 

ms,t UTI4, ■PSAlfCY-l 7 5, 1^1 7 7, |S|1 7 
9 (C I B A-GE I G YttSK) , ERL- 4 2 3 4, 
ra4299,!^4221,l^4206 (U. C. C. tt 
iS) , J1.-K7 4' h 4 0 0 0 m m) , 

;ie')-KGT4 0 3 (i^'(-k)Uit^j:m m) tS) ; Jli 

LTii, 

h40E, |S|400 E, 1^1600 (W) 

LT14, ■B^Jxlfv 3 -^^4* > 5 0 8 (Bgfn^X (») 

SS) , ^CY-182, 1^192, R184 

(C I BA-GE I GY^±$g) , J^ei^n>200, |SI 
4 0 0 (;*;B:$:^ >4r (W) M) , h 8 7 1 , 

1^8 7 2 ($|c) $g) , ED- 5 6 

6 1, 1^5 6 6 2 {-ky^-Xy-y^ >ir (W) 
fS) : X') V v;VT 5 v-fb-^^li: LTI4, m 

^i£y- h y X') yy ^ y i'y ^ ^ h V 

X'} vv;w->'<7-T5 y y :t.y—)\^^ h V ir^) ->v;i' 
- y 9 -T ^ y y y.y -)v^ v->*;wr-'; >, v 

X') '>y;v b;u-f ->*>, 7-YyX') =^V)Vy U 

>vT5>, vv;u h ■) roAT-'J >, -rh7 

vv;v^e;^TS y y^)V'^y u^ir^y ; 
J^^^'><b'&^<OfUMat LTIi, m7L\£Ty b 

PT810 (CIBA-GEI G Yttig) , Jt^n- b 
RXE-1 5 (») ^) , EPI 

TEC (B^<b^ (^) m) *f7!»*^lfC>n-5.c 
[0 0 5 5] LTI4, 

ry V jl'mxv > v;v, y yy <j ju&txv > v ; p, o - 

x.^jury u V -> v;i', o - n - :/d i^’juyy >; 

;ugf:2''’) V v;w, a - n-X^Jl'Ty '} Jl-SiX’J vv 
;1^, r ') ;VgE- 3 , 4 

K- 3 , 4 T^'';;Pgf-6, 7-i 
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yyy'} 6. 7 

^;u, o -xf-;l/7^' ') 6 , 7 -x;K4r->^7’f- 

;w, N- [4- (2, 3 -x>-K:^^'>yD.-K4v) -3, 
5-vp< ^;u^>v;u] K, N- [4- 

(2, 3-x.-K4rV'yn;^*:^v) -3, 5-v>f-;b7 
xx;i/yD tf;i/] KJ5rirox-i?4->*-g-^ 

7 v*;P*-g-1±fb'&!fe<0 (*) 

i&o -lxlbl4#^t»*JJ>v>l4 2Stl±Sria.^i^'g-to-eT 

10 to 0 5 6] S7t, ±IEx.-K4rV'^b'&!fe<0aS?rJi5ii)* 
SbMiK^^JDLr <)^v>o glibteiKi: LTH, 
o-;v, '(5.y'y-)l’^ b‘7V-;v, tfOvV, k:*7v 
>, «yx^ 

\ X'/- ;i^, -f V V 7 7 ii'SE* * c: t iyx’ § 

^>o , 2- y^A-'f ^.V'X-A'. 2-x 

f-;i'- 4 5 ^^y-;w, 2 t'v;h' 5 
yy-;w, 4->f-;l — 2 -7iX;V-f = i 

v';u— 2 — > ■?-;n’ 5 yy— ;p, 2 -x-7;v- 4 
-^•7;b-l- (2’ -v7yx-7;p) W 5 yy-;v, 
20 2 -Xf-;w- 4 -> 1 - [2’ - (3” , 5" - 

v75y b'J7-yx;i.) X-7;1.] y(s.X'/-)V. '<> X 

y $ X'/-)vt£if<r>y < yy-;w»,«'($**»a7^*^.o 

iixibosbM(«»4, m&txtfzit2mY:i.±<ois.^^h^ 

[0 0 5 7] 

s>juiti.i4, ?£B®BrEi6]K 

[0 0 5 8] (1) 

30 tlCi 0, ?0 [b®bEI^K<D^»-C*-2.^K 

Z.;nz, ^«tLri±, ■pOxtf^n- bj!f 
yy^ 'y~Xifyy^£i^<Difyy;:^')Jz^U>y-l'y 

yu-Y. ^') X'^u>7-uy y u- Y. ^'jx-7;v 

.-KO Ytiif(OXyy^^ y y-A^h^j: 

[0 0 5 9] LT 

14, W^lty^X (S n 02 ) 7)'?>«r-2)NE S AK (*SP 
PGtt®it®«i) , mty y-yy^-mty^x u m 
03-Sn02) I 

40 :ztih<0^m^M.m<Oy<y ~->X\zit^ y * Y 

X 7 ^ V y ft -^^46 V ^ v» -& v> lb n 

■5.0 ffiB%E|fi]^J<0^5(^:^fti: LTI4, EPillft 015:6', o 
-;V3-7-ft, Xb'vy-ft, *-x>3-bft*t' 
0:^ft=SrfflV'^, i t A^X^i>o 
[0 0 6 0] iSB®BElS)^jO^:felc^LTI4, »«*®45 
4 ^ h izB.HHz-ri>tzi6 

U, »«0-®4J4yS9§jf«R±ir, 'Bigftv7>-& 
^'fb'&i^, >'fb'g-%»*f^^46^:^&-r-5..1 1 

tT*§-5.o S/c, ^*®0^^4 7tl4iDlHiSiSl4 8 O'- 
200‘Ci?4L, »SL<14 120-200X:t^4L 
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So a#o. oo 

1 - 1 // m-e* Ij, L< ISO. 005-0. 5//tn 
[0 0 6 1 J (2) 

-&0 i<OE[6]toSli, U-3>, ay 

h > f lb * ^ Sr ^ # 1 1 * n - JW -c ?i K O a® «r 

-5c:^rS]tcjSiS-r-&7tr>^«La^, mnfsn^j: 

7>^^5ar • rnv 

i-;' - 

coEffel^aSlcJ; 0, lo 

ttz. :^^m<0 

ffiB^sElfijaiJ ic J: 0 ?gj£ $ St/c5g)g t fz ISiKb^bEISJISU 

IS. m^tmmw-6-2 2230 6-i-&iffis^ci±i|fgg¥ 

6 - 2 8 1 9 3 J; 7 ^r, 

*®tS. **VM4i|#^T5 - 1 0 7 5 4 
StTV'ii-?*, JSb®bEI^K±»cUv*;^ h*SB^3-69U^ 
^LTj8[B®BEl6])R09 J; ^ 

[0 0 6 2] (3) ±EOJ:7l::Lrj®B^BEl6]K:d*?l^fiK 

^fitz&i^i: 2ig^Y^m^L. ^n-TStf^jaB^BEr^l^lcislt 
¥=fTtJtlsa¥^fi:** id 

ic, 2tS:o*>E=&, PB^Rg 

EfiL, 2fe<0»«0®aa5«'V-;l-^J^fflV'TMO-g- 

^ y yi^iZf^^eiri^X^mL. &XJL^m±Lrm^B-t 
J>{rm^i-^o -f-LT, 

'E-O«5fe:^ffi]d*^g*«<0-®(Cjg)iSc$ST.7t®B®BEl^)l 30 
<07 e>-<r:^|6]i:-ScS;ti4jt^-r-&i d 

LTI±, 9--i: LT<0 

gf-fb r ;v 5 - o Zk « ^ i ^ ^ vWflg * t* V' 

[0 0 6 3] j^B^B^i^i: LTI4, ^T'-^-r -f y i^^iSa^BSs 

Xi 'f y L < ^ tRIiliv 7 7^ — 

7 ji a. 7i — 

}^JhM¥m. y£y :r.=.A'^yi^U^^-^'yJk^^a. tf '1 5 v' 

B%, ^i^<v*?8[B^B*t'«-fflv'.6c: 

IC. p - Tiy p-r ^ ^ - 2- 

^ ;i^ ;v V > d- > - h * f<o5$lf StiiK^B t i- * 

rtd»-c#4o 

[0 0 6 4] tfz. ::itib<D®B^BU> 'PilAifn UT-Xd 
;W^n7d’K. rj U7.T'; d-Ji- ^•^ 

h* f<oa U.X'f'J 7<5'l!?SB®B^®D°n<S rc 
-15J rCB-15j ttrl65fe?SL 50 
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TV' .6 i 0 tti] '( y hftz^HaLx^mir i> Z t fc 
Ti;&o f£B% -fe^KO^SB lefts 0 -g- *>$• ti 5fe« t L 
TI4. 5p'j t*-;vT;v3-;vS-}S#Ei6]$-ti-i^d*<bs 3 

X TM ^ /i<gdt« 4 fe 14 H IK ^ <0 <> <0 t ir * « 

pfc^S?r^lf*itd*Tg*o 
[0 0 6 5] :^^§?<0Er&Jl^SfiSt^Jl4, TN$!?®b®b^^ 
^^ffl<O®B®BE!6])K<0;^^r^-r, STN<Super 
Twisted Nematic) StSS-t 
S T N B^B«^#iP^ <O?0 [b®b E| 6]M ^ * 7t le 

tfz. 

El6]»J ic 4 0 ffM $ tL^ iSlB^BEl^lK A /e?SB®B«S^# 
T-14. *«PBlieaA^«?4L.&?KB®B4tip^<oasS-aS?1- 
SCli:ie4:0> SH (Super Romeo trop 
i c) aiSB^Ba^^^f, !iKSl!Si8[B®Ba^a^t/el4S 

iti^Xhha S<dic, :$:§£i^<0?KB®BE[6]?t'JlcJ: 

* iff b®bEi6)ik A is , iSb^b < 0Ei6]i4fc’ 

4 a>»<o^eic*^cbic«ffl't*itd» 
T*^, tniAi4r#jtft#«, MP#n-, {iB#w-, fpsta^ 
7- Kyn-tr -;»-d-. >-'*- vy;vn > sKb^b 

•r ixe*f<oa^^at LT»jgic.fflv'^n*o 
[0 0 6 6] 3f:^§§<0»a5:*iS®a*^lf*i:;A<Ot 
4jOT^)*o 

(1) SS 1 <OS-g-»::d4v a®g*J^A;V^-;6M 2 d y 
n/cmW±<0»)K«'#A-£.S^'(*:T*l), ^ 2 <om'g' 
#d*, a®i*-3^AdV^-d*4 0 d y n/cmJ^I.T<0» 
K^t-^-A-SS-g-^T**, li^JS 1 i::E«<o?0[b®bE[6i 
Mo 

( 2 ) a®Sfi-^A;v^— d*4 0 d y n/c mlil.±, 5 
8 d y n/ c mm.T<Dnmmwi^fii, z. 

■SlS^Jil lcKi£<0?KB®BE|6]^Jo 
(3) nil <0*-g-f$:<0 1 0 0fi*gBle4^•t.^,^2<OS-g■ 
#<O#J-g■d*0. 0 1 ~5fifigBT*-6e:4:S-#||it-r*, 
«^«1 S/el4±|B.^a (1) ^L<I4 (2) lcE««o 
iiSSEr^^Jo 

( 4 ) m 1 <OS-g-^<0 1 0 0 SSSBICj^-f^H 2 <0*-g- 
««oiij-g-d*0. l~5*fiSBT*.&c:A^#eii:-f*W 
^ai 2?tl4±iE®» (1) SL<I4 (2) leEftOig 
SEl^i^Jo 
[0 0 6 7] 

[Sifi^] &.T. :$:^^<o«it^j^^^ie*'tt:«>(e@i§g 
:$:|§^I4 i sl <d le 4 o TftiJPS $ 4t-5 t, (OTIS* 
V'o tfz. ai&t?!li5 4J/Jt«?«nilC^.&?iEB^BE|6]?f'JI-4 t) 
ff^fiSi$it*?iK<0)Ki¥<04^SS3 4 Cfa®^*.3^ Aiu^- 
<oAg$, 3tOf|r^@iKB®BErfi]^Jlc4cT)ga$SLi?g 
B®8E|6]K?rffi A-&tKB^Ba^*T-0}8[B^BElS)1±S3 4 1/SE 
«^^ieov'T<Offl^*teS 7tlSfF(ffi:fi-ttl4, JilT<Oi 
iB<0X$)it, 

[0 0 6 8] (SK<OlKffbl^-1±) 




06 ) 
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LtZc 

UiJ»t * 

TA»J t, FTP 

fcipJSLX:. 

[0 0 6 9] 6 0 

rvHR-ij 

yl^-AMMl 6. 7 m s e c <oaS«^^?r®l5eL 

/Co 
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•[0 0 7 01 iSt Fj OURN 

AL OF APPLIED POLYMER SCI 
ENCE VOL. 13. PP. 1.7 4 1 - 1 7 4 7 
(1 9 6 9) J »Cf5«S‘0-TV'.&, D. K. OWENS 
<b< 0 *&US£v'. is 3 : 0^3 

^ 0 <t 7 l-LT^J 67 to 

, [0 0 7 1] @#:<0*®»Z?e[^*««MLrv'*^(Zi3V' 

flic ) t. t, 

10 ®#Ji, Tffi^ ( 1 ) r-mt>^fiio 

m2] 



Xru'’)‘^*+ 2 ( 7 e*’ Xrt' 



(1 + COS0) X 71 , =2(rs" 



[0 0 7 2] ir-C, 7L : 

rL<i ; 
rLP : 
yS<l : 
ysp : 

0 

[0 0 7 3] ®LT 
«i> yL = 7 2. 8, 



*•* ( 1 ) 

»5 1. 0 (.^(itid y n/cm) T* 0 . 3’y^tJ^^l' 
VUoV'Tti, yt=50. 8, yL«l=49. 5iSj: 
CFyLP = l. 3T**o ^flhn^i:^ (1) ICftX 
■tit. ^ 7 K<^Jgr'&lc«iTIB^ ( 2 ) 

20 (3) iimhfiio tt-c. eiisxir 

0 2 i±. 

® ^ o 

[0 0 7 4] 

[Sc 3] 



2 OX^tCiSV^r, 
yL«l = 2 1 . 8i3J;r/yLP = 

(1+cos 0i)x7Z8 = 2(rs'‘x21.8)*^*+2Crs‘’x51.O)^^* 



— ( 2 ) 

x 4 9 - 5 )‘''*+ 2 Crs‘’xl. 3 )^^* 

••* ( 3 ) 

(A-l) 1 g-S'N-^'^A'-2-lfo«J KV 1 9 gic 



(1 + c o s ^ 2 )x 5 0 . 8 == 2 (rs'‘ 



[0 0 7 5] m.^r. ^ (2) isxir^ (3) tc. 
AoiBij^tt^r-ftAL, ::<om±:fDm^f)'hrsmxi/ 
ySP^-^J*. ^<b»cTfS^ (4) UiO#MO«®g 

y S^^)(>/Zc 

[SC4] 

7s =Ts'' + 7s" •” ( 4 ) 

[0 0 7 6] *is. fca- 

ASJ (431=) ig) iixttz\i3 

•>'ffc>^U>^r^K±tC4-7'(^o'J y f;vjgTL, 1 

[0 0 7 7] ['g-BR^On 2. 3. 5 - h U * ;Ud='4r v 

4 4 . 8 g :fc i iFp - V ^ 
::iL>'>'T5 >2 1. 6 g Sr N - 2 - K‘a '1 K 

> 9 8 8 g Siar*6^®Sl£^-ti-7to nh 

ii-fcRi&^fiR^iSS- Aiifdo pf ■^;i^r 7U n - ;i-tp uav' 

> ■7-;pr;i'3-;w-C75fe^L. MSTUisv^r 4 0 Ct 1 

5 ? -fr* - 1 iz X:*) . 1 . 4 4 d 1 / 

gOS'g-'^ (A-l) 6 0. 2gSr#*o 



O i 0 !fc*iS^«aK±:(' 6 nS 0 SlcJ;or^*L> 18 

ocr-mf^^^^-dr^^lt ICJ: o> nmim-^Lfzc 

5 8 d y n/c mT* 

O /Co 

[0 0 7 8] ^mmixnhfifzM^it^ 

(A-l) 30. 0gSry-7''^n7^'F>5 7 0glc 
.KO^TSlctf*; v> 2 1 . 6gi:ft7KStKl 
40 6. 7 4 gSrjaSnL. 1 2 0 ■CT- 3 ^F4RI&^-gT-( 5 

yitin<>fzc ^V'T% -gffit3!ll RI&± 

31rfS:iteSl. 3 5 d 1 /gO*-g4$r (B- 1 ) 2 4. 0 
gS-4ffco (B-1) 

Ii5 7 d y n / cm'C‘S>o/co 
[0 0 7 9] C-gER08 3) 'g-fiR^n U.fcV'r, ->*T$ > 
(b-g-tlt LT. p -7x:^L>vT5 > 1 0. 8 gt 
2, 2-kT.J^ (4 -T 5 y 7x-;V) 

0/0 3 3. 4 girSrfflV'/cdirW^li-g-ffi^ai 
50 IcLTS-g^t: (A- 2) $ ibtciOS-g-^^r (A- 
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Hi tj . 1 . 0 6 d 1 / g (OS-g-^ (B -2) 

22. 2ginfzo (B-2) hZXi>mm:<0 

Ii4 5 d y n/cmT^j-DfCo 
[0 0 8 0] C'&fiSi^4) -g-^{?9 3 Hi5V>r, -r h7* 
b. LT, v^DT’i' >7^ h-7 *;Wd^* 
>®?-te;!lc!^3 9. 2 t 

|S|«Hl,T, . 16dl/g<^*^#: (A- 

3) 7 9. 5gS-»*o (A- 3) Hi-6^ 

ti4 2 d y n/c m'C^ofCo i< 
[0 0 8 1 ] 5 3 1 Hi5V'T, v'T 5 > 

'Tb'^t/tLT, p-7i-U'Vy7 5>20. 5gt 
3, 5 -v'r 5 'j;W5. 2gi:S:ffl 

V'/ci tmti>g-J5!c^l t®;^»CLTa'g-#: (A- 4) 
?e>HiOS-g-# (A- 4) HJ>fLr-g-fiS;8?il2 i: 

5 t Hi *), itSS'^AS l. 2 

2d l/g<0*'g-<$: (B-4) 2 2. 2g«-|i/^o CO 
a-g-^*: (B-4) Hi*^|ROS®@SJi^.;l-^-li4 
6 d y n/c m'Cafeo^Co 

[0 0 8 2] (-g-fiS;t^6D -g-jS;t?9l H^V'T, -✓r 5 > a 
t LT. p-7o.^U>vT 5 > 1 9. 7gt 
3, 5-v'r5y^,i.#g?3i^XT’;;n 0. 4gts- 

1 tra^HLra-g-# (a- 

5) &'bHCOa'g-($: (A- 5) HM LT-g-fiKtaj 

2 1 ra«H L-T>f 5 h’itino c t H.i 0 , 

1 . 0 2 d 1 /goa-g-^f; (B - 5) 2 2. 4 g«-# 

*o coa-g-# <B-5) Hi 
Ji 4 2 d y n / c m'C^o /Co 
[0 0 8 3] -g-fiEf^llS HiJV^T, x h 

tr, 1 . 3, 3 a . 4, 5, 9 b 3C 
Kn - 5 - (■rh 7 fcKn- 2 , 5 - v*:t^ 
V-3-77-;W) --)-7h [1, 2-c] yy>- 
1, 3-v*:t-V60. 0 g^fflV'fcC tJUil-li'g-ESit^O 
tm^HLra-g-# (A- 6) irn. ^hiZZcDM'ki^ 
(A- 6) H)ttLr^®;«^2 tratlHLr-1’ 5 
^ C t H i 0 , 1 . 0 6 d 1 / g oa-g-'f^: (B 

-6) 2 2. 2 gS-1#/Co Coa-g-# (B-6) Hi* 
SMO^® S 1± 42 d y n/cm'C^o 

fCo 

[0 0 8 4] ('g-fiS;fRI8] -g-sKf^l HJ3V»T. v*T5 V 40 
p-7i.=.u>'yr 5 > 1 9. 7gt 
3, 5-vT5 7^,i.#®?-n- K'T'v^we. 5 g t ?: 
fflV'/cC ti^;^jCL.Ta'g-» (A - 

7) ^ibHCOa-g-# (A- 7) HJ^f LT-g-®t?lJ 

2t®«HLt:^5 K(t«rfi^-?CtHi 0, 

1. 0 1 d I /gOa-g-# (B- 7) 2 4. 4g4-|# 
fZo COa-g-^ (B-7) Hi*^MO*ffig*J^:^;W 
4f— Ii44dyn/c m‘C^)o /Co 
[0 0 8 5] 9 ] 1 HiJV'T. vT 5 > 

ft-g-^t LT, p -7x.nU>vT5 > 1 7. 3 g t 50 



3. 5 - v*7 5 ;l'2 0. 8 g Srffl 

V'/.:Ci:ia^l±-g-®«^l t®«|HLTHSi*5®0. 98 
d 1 / g OM'kW (C - 1 ) 7 9 . 9 g Srlf 3to C oa 
(C-1) Hi*^Koa®eaJ^^7W^-li3 9 
d y n/c mT^o/io 
[0 0 8 6] (-g-^^J 1 0 3 ^WLm 9 

(C-1) HJ*LT, -g-Et«J2i:®«HLT>f $ K(fc^ 
=ff0Ci:Hi 0. i^ScttJSO. 97dl/gOa-g-# 
(D-1) 2 3. 2g«r#*e COa-g-(|: (D- 1 ) H 
i *J?MO|E®S ft JU-^— J± 38dyn/cm"C^ 
o /io 

[0 0 8 7] (-g-^00 1 1 3 -^fiEtfUO HJSV'T, 7 

v ^' d 7'^' 5 * ^I'sK 
>®(i:it7K!^3 9. 2 g=SrffiV'7tCi:JiWli'^fiEt^9 t 
®^»HLTj**fettSl. 0 2 d 1 /goa-g-#: (C- 
2) 7 4. 5g«-^#7^Co COa-g-# (C-2) Hi*?H 
KO^®^ftji^;l-^-l±3 7 d y n/cm-e*o7to 
[0 0 8 8] [-gSitRIl 23 ^JiEiRI9Hi5V'T, f- b7 
LT, 1, 3. 3a. 4. 5, 9 
b Ko- 5 - (-r b 7 Ko- 2 , 5-v':j- 
+ V-3-77 — ^l') h [1, 2-c] 77>- 

1. 3-v;l-V6 0. 0 
irl^fllHLra-g-# (C-3) ^ h iz Z. 

(C-3) HJtLT-g-fiE^2 i;®»HL-C>( $ K(fcS:4T 
7 C t H i <J , 0 . 8 9 d 1 / g oa-g-i^ (D 

-3) 2 3. 2 g=Sr»7to COa-g-# (D- 3) Hi* 
^KoR®iftj^^';v^— ti 3 6 d y n/c m'Ci>o 

[0 0 8 9] C-g-fiEtRI 1 3 3 -g-fiE^ 1 H:feV'r. v7 5 
p-7x.=.U>-^7 5 > 1 7. 3gt 
4t-g-!feA0 5 t LT3^$#t*'>*75 Wfc-g^ (7 5 
o#>4’d4^aso/47(aHie'g-L,7t<)0) 25 . 7gt 
^ffiV'fcCtm31-li'g-®;t^l t^^iHL-ca-g-ft (C- 
4) $^HCOag-<t: (C-4) H^t bT-g-^0lJ 

2t®«(HLT^5 K4fcS-fif7CtHi 1, 

0. 7 9 d 1 /goa-g-^^ (D- 4) 2 4. 2g^» 
fzo coa-g-# (D-4) Hi*?5)KO«®Sdi:T';U 
H 3 3 d y n / c m'Ci>-3 fCo 
[0 0 9 0] C-g-fiE^iJ 1 4 3 -g-fiE^^ 1 H:fo.v>r . 7-hy 
LT. 3. 3’ . 4. 4’ -/'’- 
v7'De>)f'Vv7^';u®(“ffll7K®/8 8. 8 
gt2, 2-tfX (4-7577 x-;v) 

OT'o/N-ve 6. 8 g‘Srfflv»;tCi;i:J.ii.l4-g-®;0!ll fc® 
^HLT4^(&fASl. 2 6 d 1 / g (C-5) 
14 0. 3 gi&»fCo Coa^fi: (C- 5) Hi*^K 
0*®aftji:T-;W¥-»i3 7 d y n/cmT**o;to 
[0 0 9 1 ] (-g-fiEtfll 1 5 3 -g-fiE-Pfl 1 HiJV'T . ->* 7 5 
Wb-g-^i: LT, 4. 4’ -v7 5 7'^>X7->) K4 
5. 5 gSrfflv^fcCtJil^(igfiE«ajl t®«lHLTim 
ifeSl. 2 2 d 1 /gOag($: (A- 8) 86. 2gt 




(18) 
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mzo (A- 8) 

116 0. 5 d y n / c m’Ci)-3 /:o 
[0 0 9 2] [.%WLm 1 6 ) 1 1C15V»T, vT ^ 

'yit't&tLX. p -7 i-U> vT5 1 8. Igt 

3. 5-vT5 7$l,§K=»U7-r'J;H 4. 5gti 

iira^lCLra-g-i^ (X) ^ 
(X) 1CltLT'&j£t?!l2 tl^»tc 
br-f 5 K-ftST^T^ S-)SS[*SJK 0. 9 9dl 
yg<OM^^ (Y) 2 3. 2g«-»7tc -<75*^#: 

(Y) 1 d y n/ 

c mT^o /Co 

[0 0 9 3] 7) IC^fcv^r, x ^7 

br, 1. 3. 3a. 4. 5, 9 
b K d— 8 5 — (-rhvbKD — 
2, 5 - V- 3 -77— ^l') -■f7h [1, 2- 

c] 7 7 7-1, 3-v:i-762. 9gSrfflvv vT5 
4, 4’ --7T 5 7 7i-;W> 7 3 

9. 7 g^fflv^/c^ tmnil-g-0c0!ll t l^^IcbTS-^ 
# (A- 9) (A- 9) UJ^fb 

T. «< 5 K-fbias^8 ori: b;t::tm^1-il'g-fig;«^2 t 
ra;»tcbT^ 5 0, l^l&ttJSO. 8 

7 d 1 / g (B - 9 ) 2 3. 5 g i co 

S'&ft: (B-9) lcl.6»K0SffieE8Jc^.;p^-115 
4 d y n / c mX$) -3 /co 

[0 0 9 4] 1 8) 1 iclsv’r, 7 h 7 

*;Pd<7^-»7K!^i; br, 1. 3 - 77 1 , 

2, 3, 4 — n 7 7 b 7 ;W5^'7®?z:te7)c!^ 4 

4. 8 g^fflV'*c:i:l^^tl-g-ES;0Ol tra«Hbr. 
SiftiSO. 9 6 d 1 /gOS’i-'ft: (A- 1 0) 5 9. 6 
g^mfzo wOfi-g-ft: (A-1 0) 1Cl*®M<0«ffig 

11 5 7 d y n / c m'C^io^o 
[0 0 9 5] 93 'g-fiS;0!l9tC;fcV'T, 3, 5 

-7T5 7^,i.#ffig='b7.7'J lUCftiAr, ■fb'&i^A 1 
2 ( b ’) 7 ;v;J- n 7 b 

t«0) 16. 9 g4-fflWcCli:Ja^1.|l-g-fi£|?iJ9 
bT. l=f^iteS0. 9 8 d 1 (C- 6) 7 

5. 4g^^f/Cc (C-6) 

II 3 7 d y n/cmt*^»o;to 
[0 0 9 6] <HlfgCTl > 

( 1 ) 1 

(A-1) 10. 0 gl3lOf-g-®;^J9-C#e>it7tm^'»: 

(C-1) 0. 1 g S-N-7-f-;v- 2 - b*n 'J K>iz^ 

m^-txmm^Wkm4mt%<^mwLtL. 

gl y«m<0 7-f ;p 7 --Cits b. igB^aElfej^J^Pigb 
tZo 

[0 0 9 7] (2) : iOjgB^lElSjSiJ^r. ** 

7 7.*«o-®icis:itc>iL;t I 

b. 18 0‘C-cm®^® 
-r.5ii:(zio, mmirm&Li-zo ^<r>nm<omM<r>ii^ 

S.ll. ¥^MIp3!»*5 0 0 A. 5A-c*^ 
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tzo ttz. COSEK(7>«®iSJ-:T-lU^-ll5 6 d y n 
/ c mXi)o fzo 

[0 0 9 8] (3) ?S[B^BE[6]K<^®ffi 

<0*®Uld-b> b- 3 7Sg(??^«-#§'H-lt*D-ii'?r^ 
-^*7b7^^'7v— 74-fflV'T7b* 7 ^ t 

1C10. ®B^B^i^<OE|6]||«rS^^KlC#4bTi0[B^BE 
[S]^?r®fiS;b/Co Cliic. 7b7^^3gi31^ftll, D-;P 
(O0^SC5 0 0 r pm. 7 7 - 1 c m/ 
S'-. ^J£if b3i«^>-ft ? 0 . 4mm'C^-a/Co 
10 [0 0 9 9] 

bTfgB^BE|p]K;>^)gfi£$li**««r2tJcfti8b. -tti^ 
n<r>»^<7)^mwz. iigi 7 
«: -6 -3^ =K + v«8lt 7 - 7 enS9ft I- 1 O T 

m^Lfz'^. ^tLrtl<DWL^B^[^miZiii^hy\£>Vl3 

[fiJEttb. 

^v>-c. 

1 7 7*1^^, 4>-77^ 7 ^'MiRb^b 

rMLC-2 0 0 1J (7 • 7-y/<73±sa) 4-^A 

20 5£«b. ;Av'-C. itA?L^J^'-K^v^®*SiJ-CitihbC 

?SS-b;i'=Srffi^bfCo ^^V'-c, i^B® •fe.'K031-S®. i'/j: 

>V7j^t—Wi:iri>Xy lc3S?fc«Srl£')-&l>-^^.-i:lc 
10. itB^«/T^*^«r(^S!b;tc 
[0100] ( 5 ) ®B®B*^*^0!f(ffi : ajKOl 0 If 

bT(^®i$lL;ti0[B^B«^«^1^-7V^T. ifi[BlE(6]14S-p 

K7^” 7ll®J6^n-r. ffin;tE[6j^Sr^-r*4<D 
30 x^^zt^mni^fifzo tfz. z<DWL^B0.mm^^e 
oroeisiftt^ir 1 *.BF^ffit«b. 

9 8. 3%tiSv'« 

ir^Ltzo 

[0 10 1] <sj&W2-ni&0!ii 8>«i \zm-r^7i 
i;tt-7-r. 'g-ES;0S2 ~ 1 4 u 1 c/'g-fiKtai i 7 ~ i 9 tci 

IO£|?!l 1 t®«irbriKfBE(^S'JS-p 
mtfzo ^fev>-c. c:<01 7 nb■C^#ti^/.:i8[B^EI^#J<0 

40 LfZo »tlt*ifi[B^BElfi]»J<0#>^1cov»T. 

04)cSl5lI/R®g*J^^;V'^-0Ai ttz 

iaB®B«^#^o#/ricov>T. iSB^BEl6]14l3llfSEE» 
3#^lcov'TMb/co 1 11^ 

-to 

[0 10 2] ^rU. R 1 13 11/* 2 ICUV'T. ^ 1 O* 
1 C/lg 2 <0fi-g#<^:&^fi|<0±eiCl3lt.&J§5[6rt(0 
§i#:(i. mmA^i^<o.?^izi: 

— b (.^(i I d y n / c m) . "FSl^lall 

(#& : g) ir^s-To ttz. it 
50 ®^0!)3l3lt/Jt®«f|I6IC#.6||l (7)a'g<^l3ir/l^2<0 




< 19 ) 
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2(E||g§ 

<r>m 1 

10 10 31 ^^mnzii*)nhitfcm^ 

i$-(A-l) 1 0 2 -bTo'J K> 

4 ag% irmwiLfzzt 

t|5)«lcLT, 

satfco icO?S[B®BBE[6j^J?rfflV'TSIife^l t|^:»lCLT 
»SB^BBeifi]fK<^lliP<7)7F^— tt»c J; * t #X 

10 10 4] vtnm2'i/^^m9xn‘t>tifzm^i^ 
(C-l) 10. 0 g>?AS-N-;>(-f-;V'- 2- t’o'J K 
> ic?#» $ -fr r 4 sa% <0^jg[ L /c i 

tjewii^ife^i ti^tticLT, Jt®cffl<OT0[fBBer^S'j=Sr 
PSSLXio ^:<^?5[B®BBer6]»JS-fflV'T||JSCTl 
T?0[fB«^m^«rf^ii!LT, mU<r>mmi:'^-otz^ 
S-«2(c^i-o io^B^EiriSiJic i-&?gB®B*^«^-c 
i±. tmiOhtu,m 20 

m<OAy^Xl/ZtHZii>mmAy:l)f^^Lfz^ 

[0105] Oknm 3 ] 1 6 

(Y) 10. 0 gO*SrN-;>if-;w- 2-kfnO K>tc 
^ -^T 4 M% -Sr PIS L /.: i t m 
tra»lCLr, Jtteffi<OfKB%El6]»JS-PIS 
LfZo iO?S^BBei6]^J«rffiv»r||JS^l tra«»^LT?S[ 

2tC^i-o -<^5?®B®BBSlS]SiHcJ:*?KB^^^*^-CJi. ?g 
aE|S]M<0RiPO7F:i^— tttw X i> t <b 7 

[0 10 6] iitmm4'i 



(C-l) 10 . 0 gi, -&®; 0 ill 3-C4#^it/cS-g-# 
(D-4) 0. 7 gti-, N->f-;w- 2 -V^'d'; K> 
tC?#M ^ Hi-T SlK^iSE 4 *a% 0?§® «r PIS L * i i: 
1 i ll«tc LT, JttgfflO®B^B£fSj^J=S-p 
iSL^co i<oj0[B®BaBrp)»j^fflv'Tiijfe<?yi irm^icLT 

m2tzmi-o z:(ofSL^Bmr^mizx 

y^^3i±L/zo 

[0 10 7] Ut®0!15] -g-^^l 

(A-8) 10. 0 g t, 1 2x^^tifzm^i$i 

(D-3) 0. 05giS-. N->-7";P-2-tfoU K 
> 4 *P$S L 7t i 

ttnm<Oi&^BS£l^M’Sr 
mmi/Zc -OffiB^Bffil6]^JSrfflv^T||JS^ 1 i L 
r?0[B^B*^«^S-f^iSLT, ra«<OfFffi«-tfo?^Co 

[0108] (.itmm 6 3 -i-®;^j i -e# c>ii/cS-g-# 
(A-i) 10 . 0 gaxi/wma^n 
F- 120 J y^itmtm o. ig^N- 

pt'?-;v-2--t’oU Kvtc®»$HirrS®^iSa4*g 
% Ir PIS t * i i 1 i tc L -c . 

itnm (OTgB^BBSffiJS'J ?r PIS L fco - Oj0[B^BBSt6]»l Sr ffl 
r^JS«^l tIS|«McLTiSB®B«^^^tftlSLT, 
<^PffiSr^To;to ^:^SrR2 tc^i-o i OiSSBerSjSiJU 
?0[B®BBEr6]IR<OK®»4i4)--Cabo 
fzitA. fcO’CaboTto 

[0 10 9] 

[Rl] 
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3 : 







to 1 1 0] 



« cmmBm:t- 



(«) <») 



m 



A~1 (58) 

1 lao 




<y) (41) 
lao 



1^ m^St ERtt 
(dyn/aO I (A) (A) (^> 



8 0 9 a 6 



0- 1 (39) 3 9 1 5 3 0 1 3 0 9 7.5 

lao I 



4 1 5 2 



ltK« C-1 (39) D-4 (33) 3 6 

4 10.0 a? 



HMm A- 8 (60.5) D-3 .C36) 

5 lao ao5 



ittt« A-J €58) CI^®S143W) 

6 10.0 a? 



gas 



10 5 9 a 2 



5 1 0 8 0 9 7. 7 



9 1. 2 



to 1 1 1] 




























































































































































































